Oriented cell division in vertebrate embryogenesis.
Tissue morphogenesis depends on the spatial arrangement of cells during development. A number of mechanisms have been described to contribute to the final shape of a tissue or organ, ranging from cell intercalation to the response of cells to chemotactic cues. One such mechanism is oriented cell division. Oriented cell division is determined by the position of the mitotic spindle. Indeed, there is increasing evidence implicating spindle misorientation in tissue and organ misshaping, which underlies disease conditions such as tumorigenesis or polycystic kidneys. Here we review recent studies addressing how the direction of tissue growth is determined by the orientation of cell division and how both extrinsic and intrinsic cues control the position of the mitotic spindle.